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INTRODUCTION 


This do-it-yourself Workshop Manual has been specially written for the owner 
who wishes to maintain his vehicle in first class condition and to carry out the 
bulk of his own servicing and repairs. Considerable savings on garage charges 
can be made, and one can drive in safety and confidence knowing the work has 
been done properly. 


Comprehensive step-by-step instructions and illustrations are given on most 
dismantling, overhauling and assembling operations. Certain assemblies require 
the use of expensive special tools, the purchase of which would be unjustified. 
In these cases information is included but the reader is recommended to hand 
the unit to the agent for attention. 


Throughout the Manual hints and tips are included which will be found 
invaluable, and there is an easy to follow fault diagnosis at the end of each 
chapter. 


Whilst every care has been taken to ensure correctness of information it is 
obviously not possible to guarantee complete freedom from errors or omissions 
or to accept liability arising from such errors or omissions. 


Instructions may refer to the righthand or lefthand sides of the vehicle or the 
components. These are the same as the righthand or lefthand of an observer 
standing behind the vehicle and looking forward. 


CHAPTER 1 
THE ENGINE 


Description 

Removing the engine 

Dismantling the engine 

Removing and refitting cylinder head 
Cylinder head and camshaft servicing 
Valve clearance adjustment 

Timing belt 

Pistons and connecting rods 


at ad ot ot od od od 
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1:1 Description 


Engines of two different types and four different sizes 
are used in the range of cars covered in this manual. On 
early cars three engines were available of which two, 
the 1300 and the 1600, had overhead valves operated by 
pushrods and rockers; the third engine, known as the 
1800, had double overhead camshafts to operate the 
valves. The actual capacities of these three engines were 
1297, 1585 and 1756cc respectively. 

In 1978, with the introduction of the Supermirafiori 
range, the 1300 and 1600 engines became available with 
double overhead camshafts and a third, similar, engine of 
1995cc, known as the 2000, was added to the range. On 
some cars the capacity of the 1297cc engine was 
increased to 1301cc by raising the bore dimension by 
0.1mm: these engines are still referred to as the 1300 
although they have a different type number as will be seen 
by the specifications given in Technical Data in the 
Appendix. 

Apart from the very obvious differences associated with 
the cylinder heads and valve operating gear, all the engines 
are similar in basic design and construction and the 
descriptions and servicing operations given in this chapter 
will apply to all engines except where _ specifically 
indicated. 

The cylinder block is integral with the upper half of the 
crankcase, the lower half of which is formed by the 
pressed steel sump. The aluminium pistons are each 
provided with two compression rings and a single oil 
control ring. 

The five bearing counterbalanced crankshaft is a 
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1:9 Crankshaft and bearings 
1:10 Auxiliary shaft 

1:11 Cylinder block 

1:12 The oil pump 

1:13 The oil filter 

1:14 Reassembling the engine 
1:15 Refitting the engine 
1:16 Fault diagnosis 


special steel casting. Crankshaft end thrust is taken by 
thrust rings at the rear main bearing position. The main 
and big-end bearings are provided with renewable shell 
type inserts. 


A gear type oil pump draws oil from the sump beneath 
the engine and supplies it to the system under pressure. A 
relief valve is fitted to the system to limit the maximum oil 
pressure when the engine is cold. Pressure oil is fully 
filtered before being passed to the main oil gallery, from 
which point the oil is routed to the main and big-end 
bearings and to the camshaft support bearings. The 
valve gear is lubricated by oil draining from the valve 
operating mechanism, the pistons and cylinders being 
lubricated directly by supply jets and indirectly by oil 
splash from the big-end bearings. Oil passages in the 
crankcase supply oil to the camshaft on both pushrod 
engines or to the auxiliary shaft bearings on overhead 
camshaft versions. 

On the pushrod engines the side camshaft, driven by 
toothed belt from the crankshaft pulley, operates the over- 
head valves by means of tappets, pushrods and rockers. 
The rockers are provided with threaded adjusters to allow 
valve clearances to be correctly set. The camshaft is 
provided with a gear to drive the distributor and oil pump 
and an eccentric to operate the fuel pump. A cross-section 
through a typical 1300 or 1600 pushrod engine is shown 
inFIG 1:1. 

OHC models are provided with twin overhead cam- 
shafts, each camshaft being mounted in a separate 
housing bolted to the top of the cylinder head. The cam- 
shafts are driven by a toothed belt from the crankshaft 
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FIG 1:1 Cross-section through typical 1300 or 1600 pushrod engine 
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FIG 1:2 Cross-section through typical overhead camshaft engine 


sprocket. An auxiliary shaft and sprocket, driven by the 
same belt, is provided with a gear to drive the distributor 
and oil pump and an eccentric to operate the fuel pump. 
Valve clearance adjustment is carried out by the selective 
fitting of shims to the valve tappets. A section through an 
OHC engine unit is shown in FIG 1 : 2. 


1:2 Removing the engine 


The normal operations of decarbonising and servicing 
the cylinder head can be carried out without the need for 
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engine removal, as can the majority of engine servicing 
procedures. A major overhaul, however, can only be 
satisfactorily carried out with the engine removed and 
transferred to the bench. For some overhaul work, 
certain special tools are essential and the owner would 
be well advised to check on the availability of these 
factory tools or suitable substitutes before tackling the 
items involved. If the operator is not a skilled automobile 
engineer, it is suggested that he will find much useful 
information in Hints on Maintenance and Overhaul 


11 





ays Ut 
3} palit, 
Le 
ie if o| 


GS 
f= i 









FIG 1:7 Disconnecting water and air conditioning 
hoses 


Disconnect the wiring from the starter motor and 
alternator and from all connections on the engine unit, 
noting the locations of the wires for correct refitting. 

Attach the special sling A.60590 or a suitable sub- 
stitute to the engine, then carefully raise the engine until 
it is clear of the engine compartment and transfer to the 
bench. 


Removal, overhead camshaft engine : 


Disconnect the battery earth cable. Drain the engine oil. 
Refer to Chapter 4 and drain the cooling system. Refer to 
Chapter 13 and remove the bonnet. Remove the trans- 
mission as described in Chapter 6 or Chapter 7. Refer to 
Chapter 12 and remove the starter motor. 

Refer to FIG 1:5. Disconnect the wiring from oil 
pressure sender unit 7 and from the thermo switch 1 at 
inlet manifold 8. Remove nut 6 to release earth strap 2 
and remove nut and washers 3 securing the mounting 4 to 
bracket 5. 

Refer to FIG 1:6. Remove heat shield 4 from alternator 
5, then disconnect the alternator wiring. Remove nut and 
washers 2 to release mounting 1 from bracket 3. 

Refer to FIG 1:7. Disconnect water hose 2 from 
union 1 and disconnect the water hose from the thermo- 
stat. On models fitted with air conditioning (refrigeration) 
systems, the system hoses must now be disconnected. 
Note the warning given earlier in this section. 
With the system correctly discharged, disconnect hoses 5 
from compressor and drier, then remove the nut securing 
clamp 6 to the radiator. Disconnect the two water hoses 
to the carburetter automatic choke. 

Disconnect the wires from the thermo switch and 
cooling fan. Remove two nuts and washers securing the 
radiator 3, then remove the radiator from the engine 
compartment. 

Refer to Chapter 2 and remove the air cleaner 
assembly. Refer to FIG 1:8. Disconnect vacuum hoses 
from fitting 5 on inlet manifold. Disconnect wires 4 and 7 
from carburetter and wire 12 from coil. Disconnect fuel 
inlet hose 9 and return hose 8 from carburetter. Dis- 
connect vacuum hose 6, carburetter vent hose 11 and 
fast-idle vacuum hose 10 from carburetter. Disconnect 
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FIG 1:8 Items to be disconnected before engine 
removal, OHC models 





FIG 1:10 Exhaust pipe, air hose and wiring connections 
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FIG 1:11 Crankcase covers and sump. Note that items 4, 5 and 6 are not fitted on 1300 engines 


Key to Fig 1:11 


7 Oil seal 8 Bolt and lockwasher 9 Rear cover 


21 Oil seal 


accelerator rod 3 from carburetter, then remove two nuts 2 
securing linkage 1 to camshaft cover. 

On cars fitted with air conditioning (refrigeration) 
systems, refer to FIG 1 :9 and open bleed fittings 1 and 7 
to allow the system to bleed completely. Disconnect 
pipe 4 from hose on compressor 6 and disconnect hose 5 
from condenser. Disconnect connector 2 and disconnect 
wire 3 from valve. 





FIG 1:12 Pilot bearing removal 
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1 Bolt and lockwasher 2 Cover for auxiliary shaft or camshaft 3 Gasket 4 Cover 5 Bolt 6 Gasket 
10,11 Gaskets 
15 Stud, lockwasher and nut 16 Bolt and lockwasher 17 Front cover 18 Oil seal 


12 Bolt and lockwasher 13 Drain plug 14 Sump 
19 Bolt and lockwasher 20 Gasket 


Refer to FIG 1:10. Disconnect wires from water 
temperature sender unit. Remove clamp 2 securing 
exhaust pipe 3 to manifold. Disconnect air hose 1 from 
pump. Disconnect two wires at connector 4. 

Attach the special sling A.60511 or a suitable substitute 
to the engine, then carefully raise the engine until it is 
clear of the engine compartment and transfer it to the 
bench. 


1:3 Dismantling the engine 


Remove the engine mounting brackets from the 
crankcase. Remove the oil dipstick. Remove the clutch 
assembly as described in Chapter 5. 

On models fitted with air conditioning (refrigeration) 
systems, slacken and remove the drive belts as described 
in Chapter 13, then remove the fixing bolts and nuts and 
detach the compressor unit with mounting brackets from 
the engine. 

Disconnect and remove the sparking plugs and unbolt 
and remove the distributor. Extract and store the oil 
pressure and water temperature sender units. Refer to 
Chapter 12 and remove the alternator and drive belt. 
Remove the water pump as described in Chapter 4. 
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FIG 1:13 Crankshaft, connecting rod and flywheel components 


Key to Fig 1:13 1 Top ring 2 Second ring 
bearing shells 8 Connecting rod 9 Connecting rod bolt 


3 Oil control ring 


4 Gudgeon pin 5 Big-end bearing shells 6, 7 Main 


10 Nut 11 Crankshaft 12 Plug 13 Pilot bearing 14 Main 


bearing shells 15 Alignment pin 16 Starter ring gear 17 Flywheel 18 Bolt 19 Flangering 20 Thrust bearings 


Lock the flywheel (or drive plate on automatic 
transmission models) against rotation by suitable means, 
then slacken the crankshaft pulley nut and the flywheel 
retaining bolts. Remove the pulley and flywheel or drive 
plate. Note that the pulley is keyed to the crankshaft so 
that the timing mark will be properly located. 

Remove the thermostat housing assembly from the 
cylinder block. 

Remove the carburetter and fuel pump as described in 
Chapter 2. Loosen and remove the oil filter cartridge. On 
the two pushrod engines, remove the timing cover as 
described in Section 1 : 7. 

Remove the cylinder head assembly as described 
in Section 1:4. Refer to FIG 1:11 and remove sump 14 
with gasket 11. Lock the crankshaft against rotation 
by suitable means and remove the drive sprocket from 
the front end of the crankshaft. Use a slide hammer 1 
in conjunction with tool A.40207 (2) to remove the pilot 
bearing 3 from the rear end of the crankshaft (see FIG 
12tek 

Remove the oil pump upper drive gear from its 
spindle, unscrew the bolts attaching the pump to the 
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crankcase and withdraw the pump complete with its 
suction pipe. 

Before unbolting the connecting rod caps, make 
sure that they are numbered in order to ensure that they 
are refitted in their original positions. Remove the bolts 
and caps, then remove the connecting rods and pistons 
through the tops of their cylinder bores. Keep all com- 
ponents, including bearing shells, in the correct order. 

Remove the fixing bolts and detach front and rear 
cover plates 9 and 17 (see FIG 1:11). Mark the main 
bearing caps so that they will be refitted in their original 
positions, then take out the fixing bolts and lift off the 
caps and shell bearing halves. Lift out the crankshaft and 
remove the upper shell bearing halves from the crankcase 
and the thrust bearing half rings from the rear main 
bearing (see FIG 1:13). Keep all bearing shells and the 
thrust rings in the correct order. 

On the two pushrod engines invert the engine so that 
the tappets fall away from the camshaft lobes. Remove 
the camshaft sprocket, then remove the retaining plate 
shown at 2 in FIG 1:11 and carefully withdraw the 
camshaft. 


15 





FIG 1:14 Cylinder head bolt tightening sequence, push- 
rod models 


On 1800 models, remove the auxiliary shaft sprocket. 
Remove the retaining plate shown at 2 in FIG 1:11 and 
withdraw the auxiliary shaft. 


1:4 Removing and refitting cylinder head 
Removal, pushrod engines : 


Disconnect the battery earth cable. Drain the cooling 
system as described in Chapter 4, collecting the coolant 
in a clean container if it is to be re-used. Remove the air 
cleaner and carburetter as described in Chapter 2. 
Disconnect the radiator and heater hoses from the 
cylinder head. Disconnect the servo vacuum pipe. 
Disconnect the wire from the temperature sender unit on 
the cylinder head. Disconnect the breather hose from the 
connection on the rocker cover. 

Disconnect the exhaust pipe from the manifold (see 
arrow in FIG 1:4). Remove the sparking plugs. Remove 
the rocker cover from the cylinder head and carefully 
remove the gasket. 





FIG 1:15 Disconnecting hoses and wiring, OHC models 
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Refer to FIG 1:14. Slacken the four cylinder head 
bolts which also secure the rocker gear outer mountings, 
in the order 10, 9, 8 and 7. Slacken the four nuts securing 
the rocker assembly to the cylinder head studs. Now 
unscrew the four bolts and four nuts alternately and 
evenly until all valve spring pressure has been released, 
then remove the nuts and bolts fully and detach the rocker 
assembly. 

Remove the eight pushrods which operate the rockers, 
lifting each carefully from its location and taking care not 
to drop the pushrod back once it is disengaged from the 
tappet. Mark or store the pushrods so that they can be 
refitted in their original positions. Slacken the remaining 
cylinder head retaining bolts in the reverse order to that 
shown in FIG 1:14, then fully remove the bolts. Lift off 
the cylinder head and gasket. If the head sticks do not try 
to prise it off with a screwdriver as this may damage the 
the joint faces. Instead, carefully jar the head free with 
light blows from a soft-faced hammer. 


Refitting: 


Thoroughly clean the joint faces of the cylinder head 
head and cylinder block, avoiding the use of sharp tools 
which could scratch the surfaces. Fit a new head 
gasket on the cylinder block, making sure that the gasket 
is the correct way up by checking that each hole in the 
gasket matches the appropriate bore in the block surface. 
Refit the cylinder head and fit bolts 1 to 6 finger tight 
(see FIG 1:14). Slacken the locknuts and unscrew each 
rocker adjuster a few turns to provide extra clearance for 
refitting (see Section 1:6). Install the pushrods in their 
Original locations, making sure that each engages 
correctly with the tappet. Install the rocker assembly over 
the four mounting studs and engage the lower part of 
each adjuster screw with the cup in the pushrod. Fit the 
four retaining nuts and four outer bolts, then tighten 
alternately and evenly until the rocker assembly is just 
held to the cylinder head. Fully tighten the four nuts to 
4.0kgm (29lb ft). Tighten the ten cylinder head retaining 
bolts a little at a time, in the order shown in FIG 1:14, toa 
final torque of 8.5kgm (61.5lb ft). 

Refit the remaining components in the reverse order of 
removal, using new gaskets throughout. Before refitting 
the rocker cover, set the valve clearances as described in 
Section 1:6. On completion, refill the cooling system as 
described in Chapter 4 and, if necessary, carry out the 
idle speed adjustments as described in Chapter 2. 


Removal, OHC models: 


Disconnect the battery. Remove the air cleaner 
assembly as described in Chapter 2. On cars fitted with 
air conditioning (refrigeration) systems, remove the 
compressor drive belts as described in Chapter 13. 

Drain the cooling system as described in Chapter 4, 
collecting the coolant in a clean container if it is to be 
re-used. Refer to Chapter 4, FIG 4:1 and disconnect 
top hose 5 from the radiator. Remove the fixing bolts and 
washers and detach union 4 and gasket 7 from cylinder 
head water outlet 11. 

Refer to FIG 1:15. Disconnect air hose 2 from air 
pump 1 and air hose 5 from the air manifold. Disconnect 
the wiring connector 6 and disconnect distributor central 
HT lead at its other end where it connects to the coil. 
Remove the sparking plugs. Remove clamp 3 securing 


exhaust pipe to manifold 4. Disconnect heater hoses 7 
from cylinder head and tube below exhaust manifold. 
Remove nut securing water tube clamp to exhaust 
manifold. 

Correctly align the engine and remove the timing 
belt, referring to Section 1:7 for detailed instructions. 
Do not turn the crankshaft or camshafts after the belt has 
been removed, otherwise the valves will hit the pistons 
and cause internal damage. 

Refer to FIG 1:16. Disconnect vacuum hoses from 
fittings 5 on inlet manifold. Disconnect wires 4 and 7 from 
carburetter and wire 12 from coil. Disconnect fuel inlet 
hose 9 and return hose 8 from carburetter. Disconnect 
vacuum hose 6, vent hose 11 and fast-idle vacuum hose 
1( from carburetter. Disconnect accelerator rod 3 from 
carburetter and remove two nuts 2 holding linkage 1 to 
camshaft cover. 

Refer to FIG 1:17. Disconnect hose from EGR valve 
pipe 8. Remove bolt, nut and washer securing EGR 
valve tube to support 9. Disconnect fitting on air 
manifold 2 from cylinder head. Disconnect hose 5 from 
EGR valve 7.. Remove two bolts 6 securing tube 4 to 
camshaft covers. Remove the four bolts 1 and detach 
the camshaft covers. Drain the oil from each camshaft 
housing by siphoning into a suitable container, or by 
drawing into a flexible plastic bottle through a suitable 
tube. 

Slacken the 10 bolts shown at 3 in FIG 1:17, in the 
reverse order to that shown in FIG 1:18, then fully 
remove the bolts. Lift off the cylinder head, gently tapping 
it with a soft-faced hammer if it sticks. Remove and 
discard the cylinder head gasket. 


Refitting: 


The crankshaft and each camshaft must be 
correctly positioned before the cylinder head is 
refitted. After this, the crankshaft and camshafts 
must not be turned until the timing belt has been 
correctly installed otherwise the valves. will 
contact the pistons and cause internal damage. 

If the crankshaft has been turned while the cylinder 
head was removed, turn the crankshaft until pistons 1 and 
4 (front and rear) are at the tops of their bores and the 
crankshaft pulley mark is correctly aligned with the TDC 
mark as described in Section 1:7. If the distributor has 
not been removed, make sure that the rotor arm is pointing 
towards the plug lead connection in the cap for cylinder 
number four. If not, rotate the crankshaft one full turn to 
bring pistons 1 and 4 to the top of their bores again. 
Position the camshafts so that the two reference marks 
on the sprockets are registering with the pointer on the 
front of the cylinder head as described in Section 1:7. 

Fit two suitable dummy studs into two of the cylinder 
head bolt holes in cylinder block. Fit a new cylinder head 
gasket over the dummy studs, making sure that the 
gasket is the correct way up by checking that all holes in 
the gasket match the bores in the cylinder block face. 
Carefully position the cylinder head on the block using 
the dummy studs as pilots. Fit the cylinder head securing 
bolts finger tight, removing the dummy studs to refit the 
last two bolts. 

The cylinder head bolts must now be progressively 
tightened according to the sequence shown in FIG 1:18, 
in not less than two stages. At the first stage tighten to a 
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FIG 1:16 Items to be disconnected before cylinder 
head removal, OHC models 


torque of 4.0kgm (29]lb ft) and then to the final figure of 
7.5kgm (54lb ft) on cars up to 1978 or 8.5kgm (61lb ft) 
for 1978 models and later. 

Refit the timing belt as described in Section 1:7, 
then refit the ancillary items that were disconnected from 
the cylinder head during removal. Refill the cooling 
system as described in Chapter 4. After the engine has 
been run for a few minutes, switch off and allow the oil to 
drain back into the sump, then check and top up the 
engine oil level as necessary. 


1:5 Cylinder head and camshaft servicing 
Dismantling, pushrod engines : 


Camshaft removal is described in Section 1:3, 
servicing details being given later in this section. 

Remove the cylinder head as described in Section 
1:4. Remove the inlet and exhaust manifolds. 

During the dismantling procedure, mark or store all 
valve gear components in the correct order for refitting 
in their original positions, if they are not to be renewed. 





FIG 1:17 Disconnecting hoses and pipes from cylinder 
head, OHC models 
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Using a suitable valve spring compressor tool, 
compress each valve spring in turn and remove the 
split taper collets. Release the spring compressor tool 
and remove the spring cap, spring, valve stem seal and the 
valve from the cylinder head. 


Dismantling, OHC engines: 


Remove the cylinder head as described in Section 1 : 4 
and transfer it to the bench, taking care not to damage the 
light alloy surface. 

Refer to Chapter 2 and remove the carburetter from 
FIG 1:18 Cylinder head bolt tightening sequence, OHC the inlet manifold. Remove the inlet and exhaust 
models manifolds as shown in FIG 1:19. Remove the camshaft 
. housings complete with camshafts, loosening the fixing 
bolts alternately and evenly to avoid straining the 
housings. 

During the following dismantling procedures, mark 
or store all valve gear components in the correct order for 
refitting in their original positions, if they are not to be 
renewed. Refer to FIG 1:20. Extract the tappets and 
adjusting shims from each valve position. Use a suitable 
valve spring compressor to remove the valve gear from 
the cylinder head. With the spring compressed, remove 
the split taper collets, then remove the compressor tool 
and collect the valve, springs, spring seats and washers. 

Remove the fixing bolts and camshaft sprockets, 
Key to Fig1:19 1 Stud 2 Nut 3 Washer 4 Circlip using tool A60446 or other suitable means to lock the 
5,6 Studs 7 Gasket 8 Exhaust manifold 9 Stud sprockets against rotation. Remove the covers from the 


la refed a 2 a tame rear of the camshaft housings and withdraw the camshafts 








9 
10 
11 
FIG 1:19 Inlet and exhaust manifolds, OHC models 
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FIG 1:20 Valve gear components, OHC models 


Key to Fig1:20 1 Seal 2 Dowel 3 Exhaustcamshaft 4 Tappetshim 5 Tappet 6 Innerspring 7 Lowerseat 8 Collets 
39 Oilseal 10 Valve guide 11 Inletcamshaft 12 Upperseat 13 Dowel 14 Outerspring 15 Innerspring 16 Exhaust valve 
17 Lowerseat 18 Inletvalve 19 Valveguide 20 Oilseal 21 Washer 22 Outerspring 23 Upperseat 24 Tappet 
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to the rear as shown in FIG 1:21. Note that the camshaft 
bearing surfaces and cam lobes should be lubricated with 
engine oil during reassembly. 


Component servicing, all models: 
Valves: 


When the valves have been cleaned of carbon 
deposits, they must be inspected for serviceability. 
Valves with bent stems or badly burned heads must 
be renewed. Valves that are pitted can be recut at a 
service station, but if they are too far gone for this 
remedial treatment, new valves will be required. Valves 
that are in serviceable condition can be ground to their 
seats as described later. 


Valve guides: 


Valve guides that are worn or scored must be renewed. 
As the guides must be pressed into or out of place, 
reamed, then the valve seat recut for concentricity, this 
work should be carried out by a service station having 
the necessary special equipment. 


Valve seat inserts: 


Valve seat inserts that are pitted or burnt must be 
re-faced or, if they are too far gone for remedial treatment, 
renewed. As either operation requires the use of special 
equipment, the work should be carried out by a service 
station. If the valve seat inserts are serviceable, they 
should be ground to the valves as described later. 


Valve springs: 


Test the valve springs by comparing the efficiency 
of the old springs against that of new springs, or by 
checking the springs against the data supplied in 
FIG 1:22 or 1:23. Springs should have a minimum free 
height as shown by the outer arrow, and minimum 
compressed heights as shown by the inner two arrows 
under the loads stated. Measurements are given in 
millimetres, loads in kilograms. 

To test the springs against the efficiency of a new 
spring, insert both the old and new springs end to end 
with a metal plate between them into the jaws of a vice. 
If the old spring is weakened, It will close up first when 
pressure is applied. Take care that the springs do not fly 
out of the vice under pressure. Any spring which is 
shorter or weaker than standard, or which is damaged or 
distorted, should be renewed. 


Tappets : 
Pushrod engines : 


Check the tappets and their bores for damage, ovality 
or excessive wear. The face of the tappet which contacts 
the cam lobe must not be dished or pitted. If any tappet is 
damaged or worn excessively it should be renewed. 
Tappet outside diameter and bore inside diameter should 
be within the tolerances, given in millimetres, shown in 
FIG 1:24. Excessively worn tappets should be renewed. 
If any tappet bore is scored or worn to a diameter 
exceeding the limit, the bore must be reamed to accept 
an oversize tappet. This work must be carried out by a 
fully equipped service station. 
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FIG 1:21 Removing a camshaft from housing 





| Kg 28,9 + 18 


a) x Kg 45,44 2 


FIG 1:22 Valve spring checking data, pushrod models 





FIG 1:23 Valve spring checking data, OHC models 
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FIG 1:24 Tappet and bore dimensions, pushrod models 


OHC models: 


Inspect the outside surfaces of the tappets and the 
inside surfaces of tappet bores should be checked for 
wear or scoring and parts renewed as necessary. The 
outside diameter of tappets and inside diameter of bores 
should be within the tolerances, given in millimetres, 
shown in FIG 1:25. The fit clearance between each 
tappet and its bore should be between 0.005 and 
0.050mm (0.0002 and 0.0020in). Renew parts if 
necessary to bring clearances within limits. The tappet 
plate which contacts the cam lobe should have a highly 
polished surface on its upper side. Renew the plate if the 
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FIG 1:25 Tappet and bore dimensions, OHC models 
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surface is worn or damaged, making sure of the correct 
thickness. 


Rocker gear and pushrods: 


Inspect the rockers for wear or damage, especially 
at the tips, and renew any found to be unserviceable. 
The end of the adjuster which fits in the pushrod cup 
should be smooth and have a polished appearance. 
Remove the rockers from the shaft, keeping the parts in 
the correct order for refitting in their original positions, 
and examine the rocker bores and shaft bearing surfaces 
for scoring or excessive wear. Shaft outside diameter 
and rocker bore diameter tolerances, given in millimetres, 
are shown in FIG 1:26. Renew parts as necessary if 
any shaft bearing diameter or bore diameter is worn 
beyond limits. 


Camshaft : 


Pushrod models: 

Check the camshaft lobes and bearing journals and the 
bearing bores in the cylinder block for wear or scoring, 
renewing parts as necessary. Camshaft bearing outer 
diameter measurement tolerances and camshaft bearing 
inside diameter measurement tolerances, given in milli- 
metres, are shown in FIG 1:27. If the camshaft bearings 
are worn beyond limits, or if they are scored or damaged, 
new bearings must be fitted. As the installation of cam- 
shaft bearings requires the use of special in-line reaming 
equipment the work should be carried out by a fully 
equipped service station. 

Mount the camshaft between centres and use a 
dial gauge to check cam lift. This should be 9.90mm 
(0.389in) for 1300 models, 10.32mm (0.406in) for 
1600 models up to 1978. From 1978 the cam lift should 
be 9.750mm (0.384in) on both sizes of engine. The clear- 
ance of the camshaft journals in their bearings should be 
0.026 to 0.071mm (0.0010 to 0.0028in) for the two end 
bearings or 0.031 to 0.076mm (0.0012 to 0.0029in) for 
the centre bearing. Renew the camshaft if specifications 
are not met, or if bearings or cams are scored or excess- 
ively worn. 


OHC models: 


Camshaft bearing journal outer diameter measurement 
tolerances and bearing inside diameter measurement 
tolerances, given in millimetres, are shown in FIG 1: 28. 
Renew parts as necessary if excessive wear is indicated. 

Mount each camshaft in turn between centres and use 
a dial gauge to check cam lift. This should be 9.72mm 
(0.381in) on 1800 engines, 9.41mm (0.370in) on 1300 
and 1600 engines or 9.90mm (0.390in) on 2000 
engines. Check also on the journal to bearing clearances 
specified in Technical Data. Renew the camshaft if 
specifications are not met. 


Decarbonising and valve grinding: 


Avoid the use of sharp tools which will damage the 
cylinder head or piston surfaces. Remove all traces of 
carbon deposits from the combustion chambers, inlet 
and exhaust ports and joint faces. If the pistons have not 
been removed and cleaned during previous engine 
dismantling, plug the waterways and oil holes in the top 
surface of the cylinder block with pieces of rag to prevent 
the entry of dirt, then clean the carbon from the piston 
crowns. 
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FIG 1:28 Camshaft and bearing dimensions, OHC models 


To grind-in valves, use a medium grade carborundum 
paste unless the seats are in very good condition, when 
fine grade paste can be used at once. A light spring 
under the valve head will assist in the operation and allow 
the valve to be lifted from its seat without releasing the 
grinding tool. Use a suction cup tool and grind with a 
semi-rotary movement, letting the valve rise off its seat 
occasionally by pressure of the spring under the head. 

Use paste sparingly. When both seats have a smooth, 
matt-grey finish, clean away every trace of grinding paste 
from port and valve. 


Reassembly, all models: 


Reassembly is a reversal of the dismantling procedure, 
lubricating all moving parts with clean engine oil. New 
oil seals should be fitted to inlet and exhaust valve guides 
as shown in FIG 1:29. Using tool A.60313/1 as shown 
at 1, push seal 2 over valve stem 3. Using tool A.60313/2 
as shown at 5, fit the oil seal over the machined end of the 
valve guide. Fit all remaining components in the reverse 
order of removal, using new gaskets throughout. When 
refitting camshaft housings on OHC models, tighten the 
fixing bolts alternately and evenly to avoid distortion of the 
housings. 

When the cylinder head is fully assembled, refit as 
described in Section 1:4, then check and adjust the 
valve clearances as described in the next section. 
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1:6 Valve clearance adjustment 


The correct adjustment of valve clearances is important 
as they affect engine timing and performance con- 
siderably. Excessive clearance will reduce valve lift and 
opening duration and reduce engine performance, 
causing excessive wear on the valve gear components 
and noisy operation. Insufficient or zero clearance will 
again affect engine timing and, in some circumstances, 
can hold the valve clear of its seat. This will result in 
much reduced performance due to lost conipression 
and the possibility of burned valves and seats. Valve 
clearances should be checked at the intervals specified 
in the manufacturer's service schedule as_ routine 
maintenance and, additionally, whenever the cylinder 
head has been serviced. 

Checking and setting of valve clearances must be 
carried out when the engine is cold. A warm engine 
will take some hours to cool properly, so allow sufficient 
time for this. 


Pushrod models: 


Remove the rocker cover from the cylinder head. The 
engine will be easier to turn over if the sparking plugs are 
removed, but this is not essential. To turn the engine on 
manual transmission models, first make sure that the car 
is on level ground so that it will not move when the brake 


is released, then select top gear and release the handbrake. 
The car can then be pushed backwards or forwards to 
turn the engine. On models fitted with automatic 
transmission, the engine must be turned by pulling on the 
drive belts at the front of the engine, or by using a 
suitable spanner on the crankshaft pulley securing bolt. 
Do not attempt to turn the engine by means of any other 
pulley bolt, as this will overload and damage internal 
components. 

The valve clearances for inlet and exhaust valves at 
No 1 (front) cylinder must be adjusted when the valves 
for cylinder No 4 are on the overlap. Turn the engine until 
both valves for No 4 (rear) are open, then turn the engine 
as necessary until these valves are equally depressed. 
Now check the clearances between the valves and rocker 
tips at No 1 cylinder, as shown in FIG 1 : 30, using feeler 
gauges. The clearance should be 0.20mm (0.008in) for 
both inlet and exhaust valves when the engine is cold. 

To adjust the clearance, refer to FIG 1:30. Loosen 
the locknut with a spanner 3 and turn the adjuster with 
a second suitable spanner 2, until clearance between 
valve stem and tip of rocker 4 is correct. The feeler gauge 1 
should slide in the gap with a slight drag, being neither 
tight nor loose. When the clearance is correct, tighten the 
locknut without moving the adjuster and recheck the 
clearance. When both clearances are correct at No 1 
cylinder, proceed to the next cylinder. Check the 
clearances at No 3 cylinder with the valves at No 2 
cylinder on the overlap as described, No 4 with No 1 on 
the overlap and No 2 with No 3 on the overlap. On 
completion, refit the rocker cover and the sparking plugs 
if removed. Run the engine and check for oil leaks at the 
rocker cover gasket. 


OHC models: 

Refer to FIG 1:17 and remove the fixing bolts shown 
at 1 and remove bolts 6 to release tube 4. Remove the 
camshaft cover plates from the top of the engine. The 
engine will be easier to turn over if the sparking plugs are 
removed, but this is not essential. To turn the engine on 
manual transmission models, make sure that the car is on 
level ground so that it will not move when the brake is 
released, then select top gear and release the handbrake. 
The car can then be pushed backwards or forwards to 
turn the engine. On models fitted with automatic 
transmission, turn the engine by means of a spanner on 
the crankshaft pulley bolt. Do not attempt to turn the 
engine by means of a spanner on a camshaft pulley bolt, 
as this will overload internal components and damage the 
toothed timing belt. 

Turn the engine until the cam lobe over the valve to 
be checked is pointing upwards, away from the tappet. 
Use feeler gauges to check the clearance between the 
cam and the tappet as shown in FIG 1:31. The clear- 
ances specified for a cold engine are: 1300 engine, 
0.42mm (0.01 6in) for inlet valves and 0.48mm (0.01 Qin) 
for exhaust valves; on all other OHC engines, 0.45mm 
(0.018in) for inlet and 0.60mm (0.024in) for exhaust 
valves. If the clearance at any valve position is outside the 
limit stated, adjustment will be necessary. 

lf adjustment is needed, use pressure lever A.60443 
to lever the tappet away from the camshaft as shown in 
FIG 1:32. With the tappet held down, insert tool 
A.60422 and remove the pressure lever, as shown in 
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FIG 1:29 Fitting valve stem seals, OHV engine com- 
ponents shown 








FIG 1:31 Checking valve clearances, OHC models 


Key to Fig1:31 1 Camshaft 2 Tappetshim 3 Tappet 
4 Feeler gauge 


20 











| ea 
SIMI 


4 





¥ 
\ 
N 
t 
‘ 
\ 
\ 
i 
: 


FIG 1:32 Using the pressure lever to push the tappet 
away from the camshaft 


Key to Fig1:32 1 Camshaft 2 Tappet shim 3 Tappet 
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FIG 1:34 Removing the shim from the tappet 


Key to Fig1:34 1 Tool A.60422 2 Camshaft 3 Tappet 
shim 5 Tappet 6 Pliers 





FIG 1:33 Fitting special tool to hold the tappet down 
for shim removal 


Key to Fig 1:33 1 Tool A.60422 
3 Notches for shim removal 4 Tappet 


2 Tappet shim 


FIG 1:33. Use a suitable pair of pliers to extract the shim 
from the tappet as shown in FIG 1: 34. 

If the clearance previously measured was greater than 
the correct measurement, it will be necessary to fit a 
new shim which is thicker by the amount of the difference 
and vice versa. For example, if an inlet valve clearance was 
found to be 0.65mm, the clearance is 0.2mm greater than 
the correct clearance of 0.45mm and a shim must be 
used which is 0.2mm thicker than the shim just removed. 
Shim thickness is marked on each shim, but it is recom- 
mended that this figure be checked by the-use of a 
micrometer to ensure accuracy. Shims must be fitted 
with the thickness marking towards the valve. 

When the correct thickness of shim has been selected, 
fit it into place in the tappet and use the pressure lever to 
hold down the assembly while removing the second 
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FIG 1:35 Timing belt cover removal, pushrod models 


Key to Fig1:35 1 Nut 2 Crankshaft pulley 3 Timing 
belt cover 4 Timing belt 


special tool. Recheck the clearance with feeler gauges to 
ensure that it is correct. Repeat the checking and 
adjustment procedure for each of the remaining valves. 
On completion, refit the parts removed in the reverse 
order of removal. 


1:7 Timing belt 


The timing belt should be checked at 40,000km 
(24,000 mile) or 2 yearly intervals and renewed at 
60,000km (36,000 mile) or 3 yearly intervals. The belt 
must also be renewed whenever it has been removed for 
access to other components during servicing procedures. 
Care should be taken when handling the belt to avoid 
bending it to acute angles, as this could cause 
permanent damage to the belt fabric. 


Removal, pushrod models : 


Refer to Chapter 4 and remove the alternator and 
water pump drive belt. Refer to FIG 1:35. Remove 
securing nut 1 and detach crankshaft pulley 2, collecting 
the key. Detach cover 3 for access to timing belt 4. 

Before removing the belt, turn the engine until the 
timing marks on crankshaft and camshaft sprockets are 
correctly aligned as shown in FIG 1:36. Mark 1 on the 
crankshaft sprocket must align exactly with reference 
mark 2 and mark 3 on the camshaft sprocket must align 
exactly with reference mark 4. On models fitted with 
a cast iron camshaft sprocket, the mark is in the position 
shown at 3 in the main illustration, but if a plastic 
camshaft sprocket is fitted, the mark will be as shown at 3 
in the inset. 

With the timing marks correctly aligned, carefully 
remove the timing belt from the sprockets. Neither the 
crankshaft nor camshaft must be turned when the 
belt is removed, unless the cylinder head and 
pushrods are completely removed, otherwise the 
valves will contact pistons and cause serious 
internal damage. If it is necessary to remove the cam- 
shaft sprocket while the cylinder head and pushrods are 
installed, tool A.60457 must be fitted to the sprocket 1, as 
shown at 3 in FIG 1:37, without rotating the sprocket 
at all. The tool will lock the sprocket in place while bolt 2 
is removed. Collect the key as the sprocket is freed from 
the camshaft. 


Refitting: 

Make sure that the timing marks are correctly aligned 
as shown in FIG 1:36. It is permissible to rotate the 
camshaft or crankshaft a fraction to exactly realign the 
timing marks or to correctly engage the teeth on the 
timing belt, if belt removal caused them to move slightly. 
Carefully install the new timing belt over the sprockets, 
taking care to avoid straining the belt and making sure 
that the belt and sprockets are not contaminated with dirt 
or oil. Refit the remaining components in the reverse 
order of removal. 


Removal, OHC models: 


Drain the cooling system as described in Chapter 4, 
collecting the coolant in a clean container if it is to be 
re-used. On models fitted with air conditioning 
(refrigeration) systems, remove the compressor drive 
belts as described in Chapter 13. 

Remove the sparking plugs, then turn the engine by 
means of a spanner on the crankshaft pulley nut until 
pressure can be felt by a thumb placed over No 4 (rear) 
sparking plug hole. This indicates that the piston is 
rising on the compression stroke for No 4 cylinder. Now 
turn the engine a little more as necessary until the mark 
on the crankshaft pulley aligns with the longest reference 
mark on the timing belt cover, and the mark on the rear of 
each camshaft sprocket aligns with the raised reference 
mark on the housing (see F!G 1 : 38). 

Refer to FIG 1:39. Disconnect top hose 4 then remove 
two bolts and washers 5 and detach union 6 with gasket. 
Remove three bolts 1 and nut 2, then detach timing belt 
cover 3. 


MIRAFIORI 





FIG 1:36 Aligning engine timing marks, pushrod models 


Key to Fig 1:36 1 Crankshaft sprocket mark 2 Reference 
mark 3 Camshaftsprocket mark 4 Reference mark 





FIG 1:37 Camshaft sprocket removal 


Key to Fig 1:37 
3 Special tool 


1 Camshaft sprocket 2 Securing bolt 


Refer to FIG 1 : 40. Carefully remove drive belt 7 from 
the pulleys on camshaft and air pump. Loosen the alter- 
nator mountings to slacken the drive belt 5, then remove 
the belt from the pulleys. Loosen nut 3 on tensioner 2 
and loosen bolt 4 at the spring support. Lever the tensioner 
away from the belt and tighten nut 3 to hold the tensioner 
away from the belt. Carefully remove the belt 1 from 
camshaft, auxiliary shaft and crankshaft sprockets. 
None of the sprockets must be moved from the 
positions previously set, otherwise valves will 
contact pistons and cause serious internal damage. 


Refitting: 


Make sure that the auxiliary shaft sprocket is correctly 
aligned, with the sprocket fixing bolt, alignment mark 
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FIG 3:3 Front hub bearing adjustment 





FIG 9:4 Section through anti-roll bar and con 
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